choose old or mature forests (McGarigal and Fraser 1984 , Mazur et al. 1998 , Hinam 2001 ) and nest in cavities and platforms in trees (Mazur et al. 1997 , Buchanan et al. 2004 , Livezey 2007 . They prey upon the same species of small mammals (e.g., northern flying squirrel [Glaucomys sabrinus], snowshoe hare [Lepus americanus], deer mouse [Peromyscus maniculatus]) that are the primary prey species of Spotted Owls (Forsman et al. 2001 , Hamer et al. 2001 ). However, Barred Owls differ from Spotted Owls in a number of ways. Barred Owls measure approximately 10% longer and weigh 10-20% more than Spotted Owls ( Johnsgard 1998). They physically attack (E. Forsman, J. Mowdy, T. Snetsinger, G. Stagner pers. comm.) and may kill (Leskiw and Gutiérrez 1998) Spotted Owls. Barred Owls are opportunistic foragers (Johnsgard 1988 ) that consume a much wider variety of non-mammalian prey (Elderkin 1987 , Bosakowski and Smith 1992 , Hamer et al. 2001 , Livezey 2007 than do Spotted Owls, which may allow Barred Owls to be more independent of fluctuations in small-mammal populations. Barred Owls in the Pacific Northwest have smaller territories (Hamer 1988 , Singleton et al. 2005 , breed more regularly, and have consistently larger broods (T. Fleming unpubl. data, J. Acker pers. comm.) than do Spotted Owls, indicating that they are capable of obtaining sufficient food in smaller areas. It is conceivable that, in higher densities and areas of sympatry with Spotted Owls, Barred Owls may be a factor in depletion of the small mammals Spotted Owls require, although these same mammals might not be primary prey for the Barred Owls. Barred Owls exploit some forests in the Pacific Northwest (e.g., younger forest stands, semi-forested urban and suburban landscapes) in the range of the Spotted Owl that are seldom used by Spotted Owls (T. Fleming unpubl. data). Barred Owls also use forests outside of the range of the Spotted Owl in the Pacific Northwest (Marshall et al. 2003 , Buchanan 2005 and have a greater dispersal capability than do Spotted Owls (Gutiérrez et al. 2004, T. Fleming and K. Livezey unpubl. data) ; consequently, they have large source populations that can supplement numbers of Barred Owls within the range of the Spotted Owl. The combination of these similarities and differences may give Barred Owls a competitive advantage over Spotted Owls. 1 Email address: kent_livezey@fws.gov Virtually all information specific to Barred Owls in British Columbia, Washington, Oregon, and northern California in areas where they are not sympatric with Spotted Owls is limited to detections obtained from a variety of opportunistic sources, primarily bird-watchers (T. Fleming and K. Livezey unpubl. data). In areas of Spotted Owl sympatry, only one study analyzed Barred Owl nests (N 5 10; Buchanan et al. 2004) , one examined Barred Owl diet (Hamer et al. 2001) , and two analyzed Barred Owl habitat use via radiotelemetry. Of the radiotelemetry studies, one was conducted in the western Washington Cascades almost 20 yr ago (N 5 23; Hamer 1988 ) and the other took place in a peripheral part of the range of the Spotted Owl in the eastern Washington Cascades (N 5 15; Singleton et al. 2005, P. Singleton pers. comm.) .
Most of the published information on Barred Owls in areas of Spotted Owl sympatry has relied on data gathered incidentally to Spotted Owl surveys using Spotted Owl calls to solicit responses. However, it is not known how effectively Barred Owls are detected with Spotted Owl calls. In addition, unlike Spotted Owl surveys, Barred Owl surveys rarely include follow-up site visits to determine occupancy status, find nests, and document reproduction (Forsman 1983 , USFWS 1992 , Hobbs et al. 2004 , primarily because of the need to comply with study designs based on funding directed explicitly toward Spotted Owl surveys, the difficulty in collecting Barred Owl data relative to Spotted Owl data (see below), and the very recent recognition of the threat Barred Owls may pose to Spotted Owls. From incidentally collected data, correlational analyses implied negative effects of Barred Owls on Spotted Owl site occupancy, reproduction, and survival. Effects on nest-site occupancy were analyzed relative to distances of Barred Owl detections to Spotted Owl site-centers (based on location of nest trees, fledged young, or multiple detections of owls; Kelly et al. 2003) , numbers of Barred Owl site-centers within certain distances of Spotted Owl site-centers (Pearson and Livezey 2003) , distances of Barred Owl site-centers to Spotted Owl site-centers (Gremel 2005) , and whether a Barred Owl was detected on a Spotted Owl site . Effects on reproduction were measured relative to whether a Barred Owl was detected on a Spotted Owl site (Olson et al. 2004) , and effects on survival were estimated relative to the proportion of Spotted Owl territories in which Barred Owls were detected (Anthony et al. 2006) . Increasingly larger densities of Barred Owls than Spotted Owls in reserves set aside for Spotted Owls in the Northwest Forest Plan (Pearson and Livezey 2003, 2007) have led some to question whether populations of Spotted Owls can be increased by the current management techniques. Many studies also noted correlational decreases in numbers of Spotted Owls and increases in numbers of Barred Owls (e.g., Anthony and Ackers 2005 , Schmidt 2006 , S. Ackers pers. comm., R. Pearson pers. comm., D. Rock pers. comm.). Franklin (2004) was concerned that some studies were based on cumulative Barred Owl sites over years rather than on annually occupied Barred Owl sites. In addition, some studies were based on one-time presence of individual Barred Owls rather than on established territorial pairs of Barred Owls.
Such dependence on incidental detections for analysis of effects apparently is unique among bird species in the United States (J. Sauer pers. comm.), and is especially unfortunate due to the relevance of these analyses to the long-term persistence of Spotted Owls. Use of incidental detections when surveying for Spotted Owls not only confines analyses to correlations, but could result in underdetection of Barred Owls ). In addition, exclusive dependence on incidental detections limits surveys to areas in which Spotted Owls are being surveyed, resulting in the failure to detect Barred Owls in other areas. Noon and Blakesley (2006) recommended that an assessment of the effects of colonizing Barred Owls on Spotted Owls become a part of the monitoring program of the Northwest Forest Plan. While we heartily support such monitoring, we do not recommend continued collection of Barred Owl data in the manner that has occurred previously. Here we present potential biases resulting from use of these incidental data and recommend solutions to improve analyses of the effects of Barred Owls on Spotted Owls.
Recommended Research Focused on Barred Owls. Analyses of the effects of Barred Owls on Spotted Owls would greatly benefit from research focused on (1) detecting Barred Owls; (2) gathering basic ecological data (e.g., habitat use, home-range size, density, reproduction, food habits) for Barred Owls; (3) studying interactions between Spotted and Barred owls; and (4) conducting experiments to reduce reproduction or numbers of Barred Owls in areas occupied by Spotted Owls (Table 1) . The biases and inadequacies in Barred Owl data within the range of the Spotted Owl may be partially addressed by focusing on adequately surveying for Barred Owls throughout the Pacific Northwest and accurately mapping Barred Owl sitecenters (Table 1 ). The differences in behavior of these two Strix species (Table 1 ) and the apparent reluctance of Spotted Owls to respond when Barred Owls are present , Crozier et al. 2006 ) should be considered when designing effective techniques for surveying both species simultaneously. Managing forests to benefit Spotted Owls and deter Barred Owls may be possible if Spotted Owls select forest structures, forest ages, resources, or landscape conditions that are not used by Barred Owls; determining this requires understanding and comparing resources (e.g., prey, space, nest sites) and constraints on the use of those resources (e.g., predation, competition, activity time; Morrison 2001) for both species isolated from, and in contact with, each other. Estimation of densities of Barred Owls, coupled with assessment of the other factors described here, could indicate the relative concentrations at which these two species may be able to coexist and could be a crucial component to any management of Barred Owls or Spotted Owls. Analyzing interactions between the two species through long-term observational studies, as suggested by Noon and Franklin (2002) , and Analyze effects to SPOWs relative to annually occupied BDOW sites radio-tracking of sympatric Barred Owls and Spotted Owls may provide insights concerning niche partitioning, the extent to which the species interact, and the mechanisms by which they compete. Conducting experiments using management or removal of Barred Owls (Courtney and Franklin 2004, Buchanan et al. 2007 ) may be the best way to determine the degree to which Barred Owls negatively affect Spotted Owls (Gutiérrez et al. 2007) . Conducting this research would be more costly than collecting data incidentally to Spotted Owl research, but many of these gaps in knowledge about Barred Owls could be addressed in concert with Spotted Owl research, thereby minimizing costs. However, given the fact that several long-term Spotted Owl demography studies recently have been discontinued or greatly curtailed due to lack of funding, priorities would need to change before funds would be available to research Barred Owls or their effects on Spotted Owls. As Barred Owls continue to increase in numbers and expand in distribution, we are very concerned that any negative effects of Barred Owls on Spotted Owl site occupancy, reproduction, and survival may outstrip the pace at which we can learn about these effects and manage (5, 6, 7, 12, 15, 17, 21, 22) Increased difficulty of visual observation, location of nests using live-mouse baiting, capture, and seeing leg bands, resulting in underdetection of BDOWs and less information concerning nest sites, reproduction, diet, etc.
Devote more time to visual observations, live-mouse baiting, etc.
Smaller home-ranges (10) and higher population densities (1, 5, 15, 21) Attribution of multiple BDOW pairs to one site, so underestimation of BDOWs and inaccurate location of BDOW site-centers Determine locations of BDOW site-centers with the recognition they can be much closer together than those of SPOWs a References: (1) J. Acker (pers. comm.), (2) Anthony et al. (2006) , (3) RESUMEN.-Prácticamente todos los datos usados en los análisis de los efectos de Strix varia sobre S. occidentalis caurina han sido recolectados de modo casual durante censos de S. occidentalis, usando protocolos de censos para detectar a S. occidentalis. Estos métodos han resultado en la subestimación de S. varia y han limitado a los investigadores a utilizar sólo análisis de correlació n para determinar los efectos de S. varia sobre S. occidentalis. Recomendamos realizar estudios enfocados en S. varia y estudios experimentales de control para examinar de manera más rigurosa los efectos de S. varia sobre S. occidentalis.
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